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Zusammenfassung:
In der letzten Zeit sind einige empirische Analysen veröffentlicht worden, in denen die Be- 
Introduction
In recent years the debate about the introduction of a statutory minimum wage for Germany has gained steam (see the debate in ifo Schnelldienst 6/2008 or the review in Schulten, 2009 ).
Several empirical studies have been published that simulate the potential employment effects of a minimum wage.
1 The findings range from job losses of 1.2 million (Bachmann et al. 2008 ) to a comparably moderate net decrease in labor demand of 0.15 million (Müller & Steiner, 2008a) . Various factors could be responsible for such substantial differences in the simulations: the data sets and related measurement errors, or the assumptions underlying the theoretical framework to calculate the labor demand effects. Differences in findings are only sporadically acknowledged in the existing papers, yet so far no attempt has been made to look at all potential factors responsible for the variation of the simulation results. Policy makers constantly and understandably complain about sizable differences in economic evaluations and forecasts, as long as no plausible explanations are offered. If the margin of findings is too broad, they do not help to illuminate potential consequences of specific policies.
This paper tries to systematically analyze the robustness of wage and labor demand effects of a minimum wage of 7.50 €/hour with regard to different data sources, measurement errors in wages and employment, as well as assumptions imposed and approaches employed for the simulation of employment effects. The aim is to get a clear picture of the likely consequences of a federal minimum wage in Germany, in particular of the magnitude of negative effects on the demand for labor. We use data from the latest wave of the German SocioEconomic Panel (SOEP) and the newly available 2006 wave of the 'Verdienststrukturerhebung' (VSE) provided by the German Statistical Office to compare different assumptions and data sources. We find that labor demand effects are sensitive to measurement errors in wages, the representativeness of the sample with respect to several types of labor -especially marginally employed -as well as estimated and assumed labor demand elasticities. Interdependencies of those determinants may lead to substantial differences in simulation outcomes.
The paper is structured as follows: section 2 briefly reviews the methodological issues of simulating the effects of a statutory minimum wage on the distribution of wages and the demand for labor and identifies critical determinants for the magnitude of the estimated effects. Section 3 compares the existing minimum wage studies for Germany with respect to the data sets used, the assumptions imposed, and the wage and employment effects found. Section 4 presents the empirical results. Section 5 concludes. 
Methodological remarks
The simulated effects on the demand for labor are determined, first, by the wage and employment levels on which the simulations are based. Depending on the data set chosen measurement errors with respect to low wages or certain types of employment may occur. Second, it is crucial which theoretical and empirical framework is employed to calculate the effects on labor demand with the most obvious choice regarding labor demand elasticities. In this section we will briefly touch on both methodological points.
Choice of data set: measuring low wages and employment levels
In previous studies three different data sets have been used to calculate wage and employment changes induced by the minimum: the German Socio-Economic Panel (SOEP), the BAEmployment Panel (BAP) and the 'Gehalts-und Lohnstrukturerhebung' (GLS). Representativeness is assured by using the population weights of the respective data set. The SOEP is a household survey which is representative for dependent employees but suffers from a small number of observations in special segments of the labor market (Haisken-DeNew & Frick, 2005) . People report wage income on a monthly basis but working hours on a weekly basis which may induce measurement errors for calculated hourly wages, especially at the bottom of the wage distribution. The number of jobs is underrepresented in individual-specific analyses that focus on the first job reported by the SOEP respondent. This happens as soon as a person holds several jobs, e.g. has a secondary (often marginal or part-time) employment contract.
The BAP is representative only for employment subject to social security contributions (Schmucker & Seth, 2008) . Information about marginal employment is also included but may be overrepresented in this case-based data set, if individuals have several short-term contracts over the course of the calendar year. The main restriction of this data set for a minimum wage analysis is the lack of information about working hours. Papers like Freier & Steiner (2007) or Jacobi & Schaffner (2008) where labor demand elasticities are estimated on the basis of the BAP impute hourly wages on the sectoral level from the German Micro Census. Bachmann et al (2008) or Bauer et al. (2008) use the BAP only to measure employment levels.
The GLS is a linked employer-employee data set provided by the German Federal Statistical Office (Hafner, 2006) . The 2001 wave does not include employees in firms with less then 10 employees and several sectors of the economy (e.g. agriculture, public services, health care and social services). For the empirical comparison with the SOEP of this paper we use the latest wave of this data set from the year 2006 which goes under the name of 'Verdienststrukturerhebung' (VSE; see Statistisches Bundesamt, 2009) . The large sample size (> 1 million observations) enables precise estimations for sub-groups of employees. The VSE's greatest advantage is that the hourly wage measures are more reliable than in household surveys like the SOEP, since the information comes directly from the firm and is based on the employment contract. Measurement errors due to incomplete memory of the respondent, discrepancies between reported working hours and wage income are therefore less of a problem.
On the other hand several drawbacks of the data have to be acknowledged. First and foremost firms with less than or equal to 10 employees are not represented in the sample. Second, certain sectors (agriculture, public sector and household services) are still not included in the latest wave. Both gaps lead to a systematic under-representation of certain individuals. Marginally employed, e.g., work more often in small firms (see Müller & Steiner 2008b 
Calculating wage effects
To simulate effects of the minimum wage on the wage distribution one compares the empirical distribution of hourly wages to a hypothetical distribution under the proposed minimum 3 2 For 30% of male and 50% of female individuals in marginal employment 'actual' and 'contracted' working hours are missing in the VSE and were filled in by hot-deck imputation using nearest-neighbor propensity score matching. Estimation and matching results are available from the author upon request.
wage (MW) . Most studies work with MW=7.50 €/hour since this is frequently proposed in the public debate. We will use this value throughout the paper. For the hypothetical distribution hourly wages below or equal to the federal minimum are replaced by MW. One can then readily calculate the wage adjustment for the empirical mean of all observations, certain percentiles or groups of the labor market.
Here is the percentage change in wages for certain types of jobs or segments of the labor market i in period t. The change depends on the average level of wages under the status quo ( ) and the hypothetical mean wage after the minimum wage is introduced ( ).
Measuring hourly wages determines the degree of wage compression induced by the minimum and in turn the simulated effects on labor demand. Therefore the choice of the data set and potential measurement errors at the bottom of the hourly wage distribution in those data sets may account for differences in the results. All papers compared in section 3 in principle follow this simple approach. The studies differ, however, with respect to i and t: while some papers only consider the overall wage distribution, others differentiate between skill groups and types of employment, others also between West and East Germany and women and men. Not all analyses extrapolate wages up to the current year, although nominal wages from earlier years do not represent the wage effects of a minimum wage in the current year.
Note that in this simple approach spill-over effects on wages are ruled out which leads to a pile-up of wages at the minimum wage with hourly wages above the threshold remaining constant after the introduction of the minimum. There are theoretical approaches modeling spill-over effects explicitly (see e.g. Dickens et al., 1998) as well as empirical papers providing evidence for wage effects on higher quantiles of the wage distribution (see Autor et al., 2009 for a recent example). Under these more general assumptions the magnitude of wage and ultimately employment effects might be higher than in the simulations we consider in this paper.
Simulating labor demand effects
The ex ante evaluation of labor demand effects can be based on different labor market models. Fitzenberger (2009) gives an excellent brief review of the theoretical and empirical debate on the employment effects and relates it to the German situation. Within the neo-classical textbook-model of a competitive labor market employment effects of the introduction or increase of a statutory minimum wage above the market equilibrium wage results in lower em-ployment levels (see overview in Brown, 1999) . In this case employment is solely determined by the downward-sloping labor demand curve with the magnitude of employment losses depending on the labor demand elasticity. If there is imperfect competition on the labor market (or in some segments), e.g. firms have market power, the effects depend on further assumptions. In a standard monopsony model without wage discrimination a minimum wage set between the wages paid by the employer and the competitive market equilibrium leads to higher wages and employment. If the minimum is set above the equilibrium, employment decreases similar to the competitive market model (Neumark & Wascher, 2007) . Some new papers show that even when the minimum is set below the competitive-market equilibrium negative employment effects occur under heterogeneous skills in the labor force (see Cahuc and Laroque, 2009 ). Positive employment effects of the minimum wage can also be explained by models of segmented labor markets (see Lang & Kahn, 1998) or within general equilibrium search models (Flinn, 2006; Ahn et al., 2005) .
There are two main approaches to simulate ex ante employment effects of a minimum wage in Germany. The first which is used by Ragnitz & Thum (2007) as well as Knabe & Schöb (2008) Müller & Steiner (2008a) distinguish between skilled (secondary-school education or vocational training) and unskilled (neither secondary-school education nor vocational training) full-time workers, part-time workers and marginally employed; highly skilled workers are assumed to be a quasi-fix factor in the short run. The groups are divided by gender yielding 8 different categories. Bachmann et al. (2008) and distinguish high-, semi-, and low-skilled full-time workers, part-time and marginal employment. In all studies elasticities are also estimated separately for West and East Germany.
guished. For given wages and production factors as well as a given demand for goods the direct effect results from the substitution that follows the increase in the cost of labor compared to other factors. Indirect effects result from the substitution between different labor categories that are all, but to a different degree, affected by the minimum wage. These effects are captured in the model by the (Hicks/Allen-) substitution elasticities ( ij  ). Labor demand is further reduced by a decreasing demand for goods as a result of higher production costs and prices which is depicted by the price elasticity of the demand for goods ( ). 5 The index runs from i=1, .., J according to the distinguished groups (see footnote 4). The partial minimum wage effect could be positive for certain groups if they were substitutes for other employees:
To sum up the methodological discussion differences in simulation results are determined by the choice of the data set which influences the induced wage changes ( % ), the level of employment in total and for different groups ( ) and the relative size of wage costs ( ).
Depending on the labor demand model chosen the estimated or assumed labor demand and output price elasticities ( ) also affect simulation results. We will now compare the existing studies with respect to those determinants.
Comparison of existing studies
The discussion of the last section showed that differences in simulation results may be attributed to discrepancies in the measurement of wages and employment levels as well as the framework under which labor demand effects are calculated. Table 1 ( 2008) and Bauer et al. (2008) , combine the SOEP with administrative data from the BAP.
5
Adjustments of the capital stock are usually not considered in this framework. In the long run it is likely that low-skilled labor is substituted by capital.
6
6 Table 1 lists only ex ante evaluations of the labor demand effects for the whole German economy. Therefore König and Möller's (2008) paper which is an ex post evaluation of the sectoral minimum wage in the German construction sector is not included in this comparison. Ragnitz & Thum (2007) use data from the GLS 2001. In this paper we employ the latest, more comprehensive version of this type of data, named VSE 2006.
Second, depending on the data set and restrictions on the wage distribution (imposed in some, not all of the papers) the measured wage levels in the first decile are markedly different. Bachmann et al. (2008) , for instance, report an average wage of 4.38 €/hour in the bottom decile, whereas Müller & Steiner (2008a) who exclude wages below 3 €/hour because they consider them to be unreliable 7 find a mean of 5.95 €/hour in the first decile of their sample, similar to Bauer et al. (2008) . The average hourly wage in the data set Ragnitz and Thum (2007) use amounts to about 5.00 €/hour for the year 2001. The mean in the first decile is in all data sets influenced by very low wages at the bottom of the distribution which, for many observations, are below 1 €/hour.
The SOEP is more affected by implausibly low hourly wages. We will come back to this in the next section and discuss which assumptions are more realistic. Measured wage levels do not only affect the average wage growth induced by a federal minimum wage but also the share of people affected. In Bachmann et al. (2008) the share of people affected amounts to 25 %, in Knabe & Schöb (2008) as well as Ragnitz & Thum (2007) the share is about 13 % of all employees. Müller and Steiner (2008a) report an average incidence of only about 10 %.
Third, the various data sets not only yield diverse wage levels but also differ with respect to the number of employees represented. For those studies that differentiate between different types of employment the quantities of marginally employed are of particular interest as their mean hourly wages are lower compared to other types of employment. Using data from the BAP the studies by Bachmann et al. (2008) and Bauer et al. (2008) are based on nearly 26 million employees in total, among them ca. 4 million marginally employed persons.
They assume that wage changes calculated with SOEP data translate to the BAP employment figures. After re-weighting their sample Knabe & Schöb (2008) even start with nearly 33 million employees (also about 4 million marginally employed) whereas Ragnitz' & Thum's (2007) calculations are based on only about 18 million employees. This is explained by the above-mentioned gaps in the GLS data with regard to certain sectors and firms with less than 10 employees. Müller & Steiner (2008a) work with a more restricted SOEP sample 8 that represents about 24 million people and 2.7 million marginally employed.
7
Unemployment benefit recipients who work to boost their transfer income (so-called 'Aufstocker') may exhibit hourly wages below 3 €/hour. These cases are not excluded from their sample.
8
The age restriction of 18-65 years is due to the fact that the data is used in a microsimulation model investigating the income effects of the minimum wage including the adaption of labor supply and demand. The analysis of employment effects focuses on the core working age population. Moreover, the results are based on the first jobs of the respondents. In another paper Müller & Steiner (2008b) discuss the robustness of the wage effects with respect to the inclusion of secondary jobs. We will address this issue in the next section. 4 Figure not reported; the author's own calculations with data from GLS 2001 after eliminating observations with negative hourly wages. 5 Figure not reported; the author's own calculation on numbers reported in the study with respect to absolute figures and the share of people affected by the minimum wage as reported.
Fourth, the studies diverge with respect to the assumed labor demand and output price elasticities. Ragnitz' & Thum's (2007) like Knabe's & Schöb's (2008) calculations are based on a uniform labor demand elasticity of -0.75. They do not analyze different types of employment and substitution between these groups. Bachmann et al. (2008) and the follow-up study by Bauer et al. (2008) are based on empirical labor demand elasticities for different skill groups and types of employment (estimated by Jacobi & Schaffner, 2008) . The substitution patterns depend on cross-price elasticities and relative wage changes between the groups. Bauer et al.
(2008) also explicitly assume a production function with constant returns to scale, i.e. an elasticity of one with respect to output changes. Moreover they work with an elasticity of -0.2 with respect to the increase in wage costs. Müller & Steiner (2008a) also apply the latter approach on the basis of estimated labor demand elasticities (Freier & Steiner, 2007) . They simulate employment effects for different output price elasticities of 0, -0.5 and -1.
Against the background of the factors compared and how those factors are related it becomes clear why the results of the labor demand simulations exhibit such glaring differences.
The large employment loss of 1.2 million jobs predicted by Bachmann et al. (2008) is driven by very low wages measured with SOEP data which lead to a steep increase in average wages as a consequence of the minimum wage. Since their numbers of employees are based on the BAP, the quantity of marginally employed is larger compared to the levels found with SOEP data. The estimated elasticities are also somewhat larger compared to those used by Müller & Steiner (2008a) . The restriction of the observed wage distribution at the bottom and top in the follow-up study by Bauer et al. (2008) in itself reduces the negative employment effects by more than one percentage point from about -4.5 % to -3.3 % of the labor force. Knabe & Schöb (2008) also find considerable negative effects of -0.85 million jobs. They restrict the sample at the bottom of the wage distribution and also report a markedly lower share of people affected by the minimum wage. They re-weight their SOEP sample to represent nearly 33 million employees which is by far the largest number of all studies compared. Moreover, they assume homogeneous labor as well as a constant labor demand elasticity. With that same approach Ragnitz and Thum (2008) simulate an even larger decrease in employment of 1.1 million people. Although they report an identical share of people affected by the minimum, their GLS sample represents only about 18 million employees. The resulting relative employment loss of 6 % is highest among all analyses of Table 1. The comparably steep average increase in wages is driven by apprentices who are included in their sample. All other papers exclude apprentices because minimum wage laws in all likelihood would not apply to them. On the opposite the moderate negative effects of -150,000 employees found by Müller & Steiner (2008a) can be explained by a narrower sample leading to markedly lower average wage in-creases, a lower total labor force represented, a smaller number of marginally employed as well as substitution effects between marginal and predominantly part-time employment.
Moreover the labor demand elasticities used for the simulation are smaller then those used by Bachmann et al. (2008) and Bauer et al. (2008) .
The preceding comparison showed why simulation results may diverge and that similar findings occasionally are based on very different data sets. The questions to be answered in the empirical analysis of this paper are: Which factors are most crucial to explain the differences in the simulation results? Are very low hourly wages at the bottom of the wage distribution realistic or can they be attributed to measurement error? How should observations with low wages at the bottom of distribution be treated? To tackle these questions empirically we will test some of the assumptions on the basis of the latest wave of SOEP data and compare the results with newly available data from the VSE 2006.
Empirical results
This section presents results of a robustness analysis for wage and employment effects of the minimum wage with respect to the measurement of hourly wages and employment levels, the identification of people affected by the minimum wage and some central assumptions made for the simulation of labor demand effects. First, we discuss the issue of measuring hourly wages. Second, we compare the total numbers of employed as well as labor demand effects. Table 2 shows how many employees would be affected and how the wage distribution would change after the introduction of a minimum wage of 7.50 €/hour when employment effects are ignored. The upper part of Table 2 is based on SOEP data under different sample restrictions. As in Müller & Steiner (2008a) the standard scenario (1) is based only on wages and working hours of the first reported job (secondary wage income is neglected), restricted to individuals 18-65 years of age and hourly wages between 3 €/hour and 150 €/hour.
Wage effects
9 Simulations (2) to (5) relax different assumptions at a time: in (2) the complete wage distribution is analyzed as long as wages are positive; in (3) hourly wages lower than 3 €/hour are set to the margin of 3 €/hour and remain in the sample; in (4) no age restrictions are imposed; and (5) uses the assumptions from (1) but takes also hourly wages from secondary jobs into account.
9
Like in Müller & Steiner (2008a, b) benefit recipients that have a marginal job to top up their income are excluded from this restriction, see footnote 3 above. The lower part of Table 2 is based on the VSE where simulation (6) imposes the same restrictions as in the SOEP standard specification (1); in scenario (7) the wage distribution is not restricted similar to (2); and in (8) wages below 3 €/hour are set to the margin if 3 €/hour as it is done in (3). Note that in simulations (6) through (8) the VSE sample is adjusted for the missing information on small firms (see section 2 above). Scenario (9) simulates the wage effects without this adjustment for small firms and variant (10) adds apprentices to the sample as in Ragnitz & Thum (2007) .
Under the standard assumptions in simulation (1) nearly 10 % of all employees would be affected by the minimum wage with the share reaching almost 100 % in the bottom decile.
Minimum wage effects are concentrated at the bottom of the wage distribution where the wage change induced by the minimum amounts to 1.48 €/hour which is about 25 %. Women are more strongly affected than men and workers in East Germany more than West German employees (see Tables A1 and A2 in the appendix).
Although the VSE data are corrected for missing information on small firms the same indicators are somewhat lower under the standard scenario (6): only about 7 % of employees are affected by a minimum wage of 7.50 €/hour. Wage effects are also limited on the first decile of the distribution where the average wage without the minimum is about 6.50 € leading to a wage increase of about 17 % following the introduction of the minimum wage. Since all assumptions are identical to the SOEP sample (1) the discrepancies in results can be explained by differences in the data sets. First, employees in certain sectors are omitted in the VSE. As Tables A3 and A4 in the appendix show, the share of people affected by the minimum for employees in agriculture and forestry that are missing in the VSE lies above the average. In addition, marginally employed people (40 %) who often work in those sectors are more strongly affected by the minimum compared to part-time (11 %) and full-time workers (5 %). Second, although the sample under scenarios (1) and (6) is restricted between 3 €/hour and 150 €/hour the observed wages at the bottom of the distribution seem to be clearly higher in the VSE. This discrepancy becomes clearer when several sample restrictions are relaxed.
How do the wage effects change under different assumptions? Not restricting the wage distribution at all in (2), setting very low wages to 3 €/hour in (3), or considering in addition secondary jobs in (5) has notable consequences for the percentage of workers affected in the SOEP sample. The share of employees affected by the minimum wage jumps highest from 10 % to more than 11.5 % under simulation (5). Relaxing the age constraints in (4) shows only minor effects. Differently restricted SOEP samples yield also substantially lower average wages in the bottom decile triggering stronger minimum wage effects. The largest average wage increase occuring with 2.30 €/hour (about 44 %) in variant (2) nearly doubles the find-ings from the standard simulation. This shows how sensitive wage effects react to restrictions of the simulation sample at the bottom.
Relaxing the restrictions on the hourly wage distribution in the VSE sample has much smaller consequences for the simulation results. When the distribution is not restricted at all in simulation (7), the share of people affected increases only slightly to about 7.6 %. The relative change in the average wage of the bottom decile is pushed from 17 % in (6) to about 25 % in (7) showing that very low wages below 3 €/hour are rarely found in the VSE sample.
This seems to be much more of a problem in the SOEP data. Therefore the wage distribution from the SOEP sample should be restricted at the bottom.
Simulation (9) Finally, including apprentices in the VSE data in (10) has a huge effect on the percentage of employees affected as well as the average wage increase in the bottom decile. The downward bias in wage effects compared to the SOEP from simulation (9) is completely reversed. The inclusion of apprentices in (10) pushes the empirical mean in the bottom decile to 5.80 €/hour which lies below the VSE scenario (6) and even below the SOEP simulation (1).
The effect would be even higher, if the sample in (10) was not restricted at 3 €/hour because apprentices commonly earn very low hourly wages. Since they would in all likelihood not be subject to a statutory minimum wage, leaving apprentices in the VSE sample substantially biases the wage measures in the low wage segment downwards. All this explains findings based on GLS data which are comparable to SOEP findings, albeit on the basis of a completely different sample of individuals.
To conclude this sub-section we have shown that the simulation of wage effects crucially depends on the chosen sample and how this sample is restricted at the bottom of the wage distribution. Due to the omission of small firms and sectors with an above-average share of low wage employment raw samples from the SOEP and VSE are not directly comparable.
As mentioned above it is likely that wage information in the VSE is better. The fact that the share of wages below 3 €/hour is markedly smaller than in the SOEP seems to support the practice to restrict the sample at the bottom as is done by the majority of existing studies.
How these differences in wage effects translate into employment effects will be discussed in the following sub-section.
Employment effects
The calculation of employment effects is based on the approach by Müller & Steiner (2008a) (see section 2 above). Table 3 therefore breaks down employment levels as well as wage levels and wage increases by different types of employment and skill levels (skilled and unskilled full-time, part-time and marginal employment). 10 As substitution elasticities (see Ta- ble A5 in the appendix) are estimated for men and women as well as West and East Germany, we also report separate results for these groups. The standard SOEP sample (1) represents about 24 million employees in total, among them 4 million in East Germany. If secondary jobs are included in variant (5), the size grows to about 26.5 million employment relationships in total. Secondary jobs are predominantly based on marginal employment contracts leading to a jump in employment levels of this group from 2.7 million to 4.7 million. The rest of the difference is made of part-time jobs which make out less then 300,000 additional employed;
we do not find full-time employees in this group. 11 This kind of sample restriction has thus a significant impact on simulated labor demand effects not only by means of wage changes but also through employment levels on which the simulations are based. The sample restrictions (2) through (4) yield no or only minor effects for the estimated employment levels.
The standard VSE data sample (6) including the adjustment for small firms represents about 25.5 million workers (about 4 million in East Germany) which means that the VSE employment levels are slightly above those from the SOEP. There are several divergences to the SOEP figures: the levels for skilled and unskilled full-time employment in West Germany are higher in the VSE whereas in the East the full-time employment is rather similar in both samples. On the other hand -except for men in West Germany -the level of marginal employment is clearly higher in the SOEP data. These differences can be explained by missing sectors in the VSE sample (e.g. agriculture and forestry with above-average share of people affected, see table A3 in the appendix) that are not added here.
10 Since highly-skilled full-time employment is assumed to be a quasi-fix input factor by Freier & Steiner (2007) we do not report them in Tables 4 and 5 . 11 Since employment status is not reported for secondary jobs we use the legally defined threshold of 400 €/month for employee's exemption from social security contributions. Moreover we assume a threshold of 30 hours per month worked in a secondary job to distinguish full-and part-time employment. Notes: Qualification categories according to Freier & Steiner (2007) : 'skilled' = secondary-school education or vocational training, 'unskilled' = neither secondary-school education nor vocational training. 1 Extrapolated for firms <10 employees using group-specific correction factors on the basis of SOEP data. 735 -13,689 -25,694 -21,290 -19,386 -13,900 -13,339 -3,898 -14,196 -24,494 -10,088 -10,103 skilled men 2,517 -19,717 -41,952 -31,051 -28,925 -20,064 -19,091 3,261 -14,070 -31,400 -9,401 -9 787 11, 316 Notes: Own-and cross-wage elasticities taken into account. Demand changes in numbers of employees ('heads'). Qualification categories: 'skilled' = secondary-school education or vocational training, 'unskilled' = neither secondary-school education nor vocational training. 1 Robustness checks use an output price elasticity of -1. 2 Extrapolated for firms <10 employees using group-specific correction factors on the basis of SOEP data. Source: Own calculations based on elasticities by Freier & Steiner (2007 ), SOEP 2007 and VSE 2006 16 The robustness tests under (9) and (10) where the VSE sample is not corrected for missing information from small firms show that simulated employment levels react very sensitive to this sample definition. This leads not only to a decline in the overall employment levels from 25.5 million workers in (6) to about 20.2 million in (9). More importantly employment figures for certain groups are clearly underrepresented in the unadjusted VSE sample: marginally employed total about 1.6 million compared to 2.7 million in the corrected sample. Levels for part-time employment are also markedly lower without the small-firm adjustment whereas levels of full-time employment are only slightly below the unadjusted data.
Looking briefly at relative wage levels and increases induced by the minimum we find common patterns for both data sets: marginally employed persons have the lowest hourly wages of all groups and thus experience the steepest increases followed by part-time employees, unskilled and part-time workers. Apart from marginally employed in East Germany the change of wages in all groups is in most cases lower in the VSE compared to the SOEP.
The results for the labor demand simulations are presented in Table 4 . All calculations are based on the elasticities shown in Table A5 in the appendix, the group-specific wage and employment values of Table 3 , and three different price elasticities for the demand for goods (0, -1, -2).
12 The overall employment effects depend on the assumed price elasticity of demand. If the demand for goods was perfectly inelastic, labor demand in the standard SOEP simulation (1a) would decrease only by about 57,000 persons. In this scenario the loss of marginal employment would partially be compensated for by an increase in demand especially for part-time employed women. If the demand for goods was extremely elastic with respect to price changes (assumed elasticity of -2, scenario (1c) in Table 4 ), the decrease in demand for labor would in total amount to almost 400,000 persons. The lion's share of employment losses concerns marginal employment. Under this scenario the demand for skilled full-time labor would also shrink considerably. We will use scenario (1b) with an assumed price elasticity of the demand for goods of -1 which is also quite elastic but still plausible for the German economy as our standard simulation. In this case labor demand decreases by about 220,000 jobs.
The simulations on the basis of VSE data in (6) exhibit a similar pattern: The total employment losses range from 35,000 jobs under a completely inelastic demand for goods in (6a) to about 545,000 jobs under an extremely elastic demand for output goods (6c) showing again that the simulation results crucially depend on the underlying elasticities. The standard simulation with an output elasticity of -1 yields a job loss of 290,000 which is somewhat 12 No empirical elasticity estimates at the required level of aggregation are currently available for Germany.
higher than the figures on the basis of the SOEP in (1b) because of higher simulated employment levels (see Table 3 above). The largest employment losses occur for marginally employed people and are partially compensated for by gains for part-time employed women.
Columns 4 to 7 in Table 5 present the robustness checks for the SOEP sample that were already presented for the wage effects assuming a price elasticity for the demand of goods of -1. Except for scenario (4) where age restrictions on the sample are relaxed and findings remain virtually unchanged, different sample restrictions lead each to considerable changes in results. The largest decrease in employment is induced in (2) when observed wages are not restricted at all at the bottom of the distribution. In this case the employment losses increase by the amount from 220,000 in (1) to more than 370,000 individuals. If very low wages were set to 3 €/hour as it is done in simulation (3) the decrease of employment would still amount to about 310,000 employees. Leaving sample restrictions as they are in the standard simulation (1) but also considering secondary jobs in variant (5) leads to a simulated decrease in labor demand of nearly 275,000 employees. Again, this substantial variation between different SOEP simulations result from the fact that enlarging the sample affects the wage level and the number of employees represented in the sample. If several simulation parameters differ, e.g. larger assumed elasticities are combined with a larger sample or lower measured wage levels and thus larger increases of wages, results will diverge considerably.
The robustness checks with the VSE data confirm the sensitivity of the simulation results as well. If the data is not adjusted for the missing information on small firms with less then ten employees in (8), simulated employment effects would be much lower: the total job loss is estimated at about 81,000 (48,000 in the West and 33,000 in the East). These relatively large differences result from the fact that employment levels as well as wage changes are adjusted in scenario (6) and enter the simulation of employment effects multiplicatively.
Conclusion
The aim of the paper was to investigate the robustness of wage and labor demand effects of a minimum wage of 7.50 €/hour with respect to the data sets used and different labor demand models. This should help to understand the variation in the results of existing studies and ultimately get a clearer picture of the likely consequences of a federal minimum wage in Germany. In the empirical analysis we used data from the SOEP and compared the findings with the newly available 2006 wave of the 'Verdienststrukturerhebung' (VSE) which is provided by the German Statistical Office.
The methodological discussion showed that the choice of the data set influences the wage changes induced by the minimum as well as the level and structure of employment. De-pending on the labor demand model chosen for the simulation the estimated or assumed labor demand elasticities also affect the results. Since those factors enter the calculation of employment effects multiplicatively, differences in the simulation parameters can entail considerable differences in the outcome of the simulation exercise. This proved to be true, both in the comparison of existing studies and the own robustness checks conducted in this paper.
The comparison of published studies showed that they are based on a number of data sources (SOEP, BAP, GLS) with different restrictions imposed on the sample (low wages, apprentices etc.) which has consequences for the wage effects and the representativeness with respect to different segments of the labor force. showed that calculated hourly wages below 3 €/hour in the SOEP are not very reliable. Therefore the sample should be restricted at the lower end of the wage distribution which is common practice in the more recent studies for Germany.
Another crucial point is the representativeness with respect to the labor force, especially with respect to certain types of employment like marginal jobs. Looking only at first reported jobs in the SOEP or using the VSE without correcting for the omission of small firms leads to an under-representation of marginal employment and thus an understatement of the minimum wage effect. The solutions which are proposed in existing SOEP studies (using employment data from the BAP, re-weighting the data to represent aggregate statistics) assume that the wage changes calculated with the SOEP also hold for the additional marginal jobs. We showed that this might not be true in any case. It seems to be more consistent to identify marginally employed directly in the SOEP using the existing information about secondary jobs and calculate wage changes induced by the minimum for each individual observation.
From a methodological standpoint approaches that take heterogeneous labor and substitution effects explicitly into account seem to be more fruitful. Existing studies and our own simulations have shown that the incidence and likely employment effects are markedly different for various types of employment. The VSE data set with its large sample size and reliable information about hourly wages might prove useful for more complex approaches that model spill-over effects into other parts of the wage distribution. This has so far been a neglected topic in empirical minimum wage studies for Germany. Notes: FT, U, M -Full-time unskilled men; FT, S, M -Full-time skilled men; PT, M -Part-time men; ME, M -Marginally employed men; FT, U, W -Full-time unskilled women; FT, S, W -Full-time skilled women; PT, W -Part-time women; ME, W -Marginally employed women.
Source: Elasticities taken from Freier & Steiner (2007) .
